per 



WORUJ^INTELLECTUAL PROPERTY ORGANIZATION 
' International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER IHE PATENT COOPERATION TREATY (PCI) 



(51) iDternatioiial P&tent Qassification ^ 
A(»3B 25/00 



Al 



(ll)IntenmtloiialPobHcat!on Niimber: WO 91/11222 

(43) hteroatipnal Publication Date: 8 August 1991 (08.08.91) 



(21) International Application Number: PCT/GB91/00I69 

(22) International Flibig Datie: 5 Febniaiy 1991 (05.02.91) 



(30) Priority data: 
9002510.7 



SJFcbruaiy 1990 (05.0190) GB 



(71)(72) AppUcantand Inventor: ROWAN, Michael, Gray [GB/ 
GB]; Main Castle, East Kilbride, Glasgow G74 4NR 
(GB). 

(74) Agents: McCALLUM, William, Potter et aL; Ciuikshank 
& Fairweather, 19 Royal Exchange Square, Glasgow Gl 
3AE(GB). 



(81) Designated States: AT (European patent). AU, BE (Euro- 
pean patent). CA, CH (European patent), DE (European 
patent), DK (European patent), ES (European patent), 
FR (European patent), GB, GB (European patent), GR 
(European patent), IT (European patent),.JP, LU CEuro- 
pean patent), NL (European patent), S£ (European pa- 
tent), US. 



Pnblished 

With international search report h r 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments, . - : " 



(54) Title: IMPROVED STILTS 



(57) Abstract 



A pair of stilts is described, said stilt of which has a resilient flexi- 
ble foot (26, 78, 112) which can be hinged (26, 78) or integral (112) with 
the lower stilt leg portion (18, 74, 1 10). The resilient foot (2^^'78, 1 12) de- 
forms during walking and this enables the wearer to walk puch better 
than with existing stilts. In a preferred embodiment the flexible foot (78) 
is hinged (87) to move laterally as well as backlto front and tlifis improves . 
the stability of the stilt and facilitates running and sports. Further embodi- 
ments of the invention are described, i"--^ 




FOR THE PURPOSES OFWPORMATION ONLY 



Codes used, to identify Slates party to the PCX on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MG 


Madagascar - 


AU 


Australia 


PI 


Finland 


ML 


Mali 


BB 


Barbados 


PR 


France 


MN 


Mongolia 


BE 


Belgium 


GA 


Gabon 


* MR 


Mauritania 


BP 


Burkina Paso 


GB 


Unilcd Kingdom 


. MW 


Malawi 


BG 


Bulgaria . 


GN 


Guinea 


NL 


:: Netherlands 


BJ 


Benin 


GR 


Greece 


NO 


Norway 


BR 


Brastil 


HU 


Hungary 


PL 


Poland 


CA 


Canada 


IT 


Italy , 


RO 


Romania 


CP 


Central African Rqniblic 


JP 


Japan 


SD 


Sudan 


CG 


Congo 


KP 


Democratic Pboplc's Rcpiibrtc 


SE 


Sweden 


CH 


SwiiTerland 




or Korea 


* SN 


Senegal 


CI 


Cote dMvoirc 


KR 


Republic or Korea 


• SU 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TD 


Chad 


CS 


Oechoslovakia. ' 


LK 


Sri Lanka 


TC 


Togo 


DB 


Germany 


LU 


Luxembourg 


US 


United Slates of America 


DK 


Denmark 


MC 


Monaco 







wo 91/11222 PCr/GB91/iD0i69 

-1 - 

IMPROVED STILTS 

The present invention relates to stilts . 

Stilts are well known and are structures designed 
to increase the height of an individual and to permit 
the individual to walk from one position to another at 
an elevated height. Stilts are generally worn by circus 
clowns and the like, bet specialist stilts can be worn 
by tradiesmen who have to work in areas of higher than 
average height and where it is otherwise difficult to 
instal platforms^ ladders and the like. 

The most common type of stilts consists of a pair 
of long poles eeich having an of f set f6ot*support 
platform and, to use thi stilts, the wearer grips the 
top of the poles with his hands and places his feet on 
the platforms, which extend inwardly from the poles when 
in use. A disadvantage of this arrangement is that the 
weight of the user does not act through the pole but, 
instead, acts ±n a path paralliel to the direction of the 
pole with the ^sult that there is an inward moment 
created at thejbop of the poles. This commonly results 
in a knock-kneeaf appearance of the stilt user and it is 
difficult f or l^e user to walk with the stilts in such a 
position. ' 

An improv^^^ftype of stilt consists of a "structure 
which has a f oot^ support with an offset leg support 
although the weight of the foot acts directly through 
the bottom of the stilt. This overcomes the problems 
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associated with the offset foot support hut a problem 
with this type of stilt is the inability of the user to . 
alnbulate properly. The user can generally only walk 
quite slowly and it is difficult if hot impossible, for 
the wearer to run. Another problem with existing stilts 
is that becauise they liave-no resilience ground contact 
shocks pass directly to the wearer's ankles, knees and 
hips. 

An object of the present invention is to provide an 
improved type of stilts which obviates or mitigates at 
least one of the disadv€mtages associated with the 
aforementioned type of stilts. 

This is achieved by providing a pair of stilts 
where each stilt has a foot support poirtion with an . 
upper leg portion ainranged such that, in use, the weight 
of the user acts through the bottom of the stilt, and 
the bottom of each stilt has a flexible foot portion 
which is resiliently coupled to the stilt shaft. 

With this arraiigeinent the resilient foot deforms 
during walking to permit ease of gait in the manner 
similar to normal walking. It is also possible for the 
stilt wearer to run and to move much more easily than 
using stilts with rigid feet. 

According to one aspect of the present invention, 
there is provided a pair of stilts characterised in that 
each stilt has a foot support portion coupled to an ^ 
upper leg portion, and to a lower leg portion, each 
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lower leg portion haviing flexible foot means resiliently 
coupled to the bottom thereof whereby, in use, the 
weight of the wearer acts directly through the lower leg 
portion flexible foot medns. 

Preferably, each flexible foot means is pivotably 
moiinted to its lower leg portion, the front and rear of 
said flexible foot being ddupled to the lower leg 
portion by spring means. 

Conveniently, the flexible foot means is pivotably 
about a front ,to rear axis and a side-tb-side axis. 

Preferably the flexible foot means is coupled to 
said lower legi portion by an axle which allows the stilt 
to move laterally rela!tive to the flexible foot, means 
such that, in use , the sole said flexible foot means ' ' 
remains substantially in contact with the ground. 

In one arrangement, this is provided by the 
flexible foot "means haveing a pair of upstanding 
projections defining a front-tb-back channel therein for 
receiving a projection extending from t^ bottom at the 
lower still mOTiber, each upst:anding projection having a 

substantially Ivjei^ slot therein, and said projection 

a' 

having a substantially horizontal aperture therein to . 
register with. jsaid slots, said axle being disposed in 
said slots and said aperture to couple said flexible; 
foot means to 'said lower leg portion. 

Alternativi^ly, each lower leg member is made of a 
.two-part plastic material which forms a rigid shaft 
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portion and a resilient flexible foot means which is 
integral with .said rigid shaft portion, said resilient 
flexible foot mesms being deformable in late stance 
phase to store sufficient energy to give an acj:ive.push 
^ at toe-off and to return the foot to itsvundef ormfed 
. position during the swing ^hase of- each stride s that; 
at heel strike, the stilt is ready to support the user 
. through the next stance phase. 

Preferably, each Cstilt consists of separate upper 
. and lower , leg members which are' coupled together by 
coupling means at the lower end of the upper leg member 
and the upper iend of the lower leg member. 

Conveniently, that said upper leg member is located 
at the front of said stilt to act as a shin protector, 
and the upper end of said upper leg member hats fastening 
means coupled thereto for fastening the stilt to the 
.'.'user's leg. ^ ' 

These and other aspects of the present invention 
will become apparent from the following description when 
* taken in combination with the accos^anying drawings in 
which:- 

Fig. 1 is a side elevation of a person wearing 
stilts in accordance with an embodiment of the - 
- invention. 

Fig. 2 depicts a side view of Fig. 1. ^ 
Fig. 3 depicts a stilt in accordance with a second 
embodiment of the invention; r - 
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Figs. 4 ana 5 depict side and front views of a 
stilt in accordance with third embodiment of the 
invention; 

Figs. 6 and 7 depicts froiit and side views of a 
stilt member in accordance with a fourth embodiment of 
the present invention; 

Fig. 8 is a side view of a stilt in accordance with 
a fifth embodiment of the invention; 

Figs. 9 and 10 are side and front views of a stilt 
in accordance with "a sxkth embodiment of the invention; 

Figs. 11 and 12 depict side and front views of a 
stilt in accox;damce with a seventh embodiment of the 
present invention, and 

Fig. 11 is an enltsirged view of Fig. 10 taken in the 
direction X showing how laie top and bottom parts are 
si idably connected. 

Rejference iis first made to Figs. 1 and 2 of the 
drawing which depicts a person -weiairing a pair of stilts 
10 in accordanpe with ^einboclinient of the invention. 
The stilts consist of >two separate stilt members 12 and 
14 and only one will be described in detail although it 
will be appreciated thiit both kre similar in structtire. 
Each stilt 12 has a foot support platform 16 which is 
integral with a lower stilt member 18 and an offset 
upper stilt member 20. The upper stilt member 20 has a 
Velcro (trademark) strap 21 associated therewith to wrap 
rotind the calf of the user and secure the tilt to the 



PCr/GB9l/00169 

-5 - 



wo 91/11222 



PCr/GB91/00169 



, -6 - 

leg. The lower stilt portion terminates in a narrow 
portion 22 which is pivotably coupled by a hinge 24 to 
afoot portion 26. The front and rear of the foot 
poxr^ion 26a, 26b respectively are coupled to the lower 
stilt meoiber via strong resilient coil springs 28a and 

In use, when the person wearing stilts wishes to 
walk he leans forward on one leg and the front spring 
28a compresses and the person then lifts of this leg and 

. during the swing phase of this leg the coil spring 28a 
extends the foot On heel contact by rear portion 26b 
the rear spring 28b compriesses to take up the load and 
the other foot flexes as at push-off- The other leg is 

. affected in the same manner and this action is repeated 
during normal reciprocal gait. With this arrangement it 
will be appreciated that gait is more controlled and the 
springs absorb any jarring or shocks thus making the 

wearing of the stilts more comf ortcQsle and easy to 

■ • ■ N 

memeouvre. In addition, because the hinge acts as an 

ankle, the flexibility of the foot is somewhat similar 

to' the natural human foot. Thus', ambulation is better 

and it is possible for the stilt wesorer to.be ablB to 

run with such stilts. ^ 

Reference is how made to Fig. 3 of the drawing 

which depicts *a second embodiment of stilts generally 

similar to that shown in Fig. 1 and 2 except that the 

lower stilt member is integral with a resilient foot 
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30. The ntire stilt laeniber is mould d f ron ;a\tvo*-part 
plastic material which has a highly resilient foot 
portion ^ich causes it to deform at toe-off arid to 
extend during the stance phase so that at heel strike 
the foot is positioned ito take up, the load of the wearer 
and thus mimic the ns^'^ural foot during normal gait. 

The reference is -^w made to a third embodiment of 
the invention which is ;^shown in Figis. 4 and 5 of the 
accompanying drawings. In this embodiment the upper 
stilts member $2 is aligned with the lower stilt member 
and the^ weight of the user acts through the lower stilt 
members 34 . OShii upper riand lower -stilt members are 
integral and the upper stilt member acts as a shin 
protector and is coupled to a knee protector 36 which 
carries an adjustable leg strap 38 which can be fastened 
round the rear of th^ <^alf 39 as shown with Velcro 
(trademark) fasteners/' The foot 40 rests in a foot 
support 42 which is adjustable to accommodate various 
sizes of feet and the cavity 44 defines a toe receiving 
portion which may include resilient inserts so that the 
foot is firmly wedged in the stilt. 

The lower stilt member 34 is hinged to a lower foot 
portion 48 to allow the lower foot portion to flex 
relative to the lower stilt member 34. The front aiid 
rear of the fcfot has guards 50 to prevent the foot, from 
catching on carpets or stairs and the like. Disposed 
between the lower f o t portion and. the lower portion of 
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the stilt 46 are resilient shock absorbing iembers 52 
which may conveniently be ^made of a resilient polymer or 
a natural resilient rubber. . 

The stilts in this embodiment operate in a 
substantially identical meuiner to those described with 
: reference to Figs. 1 to 3 in that at toe-off the front 
resilient portion 22 compresses to give an active push 
and during the swing phase the Energy is released to 
expzmd the rubber portion thus forcing the foot to the 
unloaded condition so that at 'heel strike the foot is in 
a position ready to take ttie load for that particular 
stilt member. This is repeated alternately for each 
stilt during normal gait. 

Reference is now made to Figs. 6 and 7 of the 
^ drawings which depict a fourth embodiment of tiie 
invention which is similar in many respects to the 
embodiment shown in Figs. 4 and 5. The upper stilt 
member 60 is a shin protector and the knee protector 62 
consists of an outer foam shock absorber 64 and a height 
adjustable foam knee protector 66 (Fig. 6} • The knee 
protector, and consequently the upper stilt member 60, 
is fastened to the wearer's leg at the popiliteal fossa 
by an adjustable padded ski -type binding 68. The foot, 
sits on platform. 70 within a foot-cowl 7 i and is secured 
therein by ski-type binding 72, which are also 
adjustable. 

The lower stilt member 74 is coupled via a hinge 
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joint 76 to a sole 78 and by front and rear c H springs 
80,82* The sole 78 has upstanding projections 84a, 84b 

which have longitudinal slots 86a, b in which a hinge pin 

- . .1 ^» * . > 
i. ■ . . • . . 

87 in the form- of a floating axle is located; As seen 
on Fig. 7 the lower end of the stilt member 74 has a 
projection 88 which fits between the projections 84a, 84b 
and which also has an apefarture 90 for receiving the 
floating axle 87. As seen in Fig. 7, a shock absorbing 
rubber pad 92 is also disposed between the top of the 
sole 78 and bottom of the projection 88 to cushion the 
wearer whilst: walking or running. The bottom of the 
sole 78 has replaceable rubber tread 94 for grip and 
additional cushioning. 

The stilt in this (Stmbodiment operates in a similar 
manner to that shown in Figs. 4 and 5 except that the 
floating axle 87 permits much cheater flexibility of 
movement, especially lateral movement and this results 
in a significant improveinent in stability. This is , 
because when a lateral fotce or moment is applied to the 
foot, the slots 86a, 86b permit the floating axle to tilt 
relative to the. horizontal so that the bottom of sole 78 
remains in contact with the ground to a much greater 
^extent than with the other embodiments. 

The slot ^and axle is shown centralised but could be 
slightly offset as long as the centre of gravity passes 
through so that when the user at rest, the stilts are 
stable. , 
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^ Reference is now made to Fig. 8 of the accompanying 
drawings which depicts a stilt of a pair of stilts in 
accordance with the fourth embodiment of the invention. 
In this case the^ stilt is somewhat similar to that shown 
in Fig. l with the upper stilt member 96 being integral 
and being of f set from a flexible lower stilt member 9.8.^ 
The lower stilt member 98 is made of a polymer which has 
a tendency to mimic the natural resilience of the foot 
and obviates the need for a hinged foot with resilient 
springs or plastics. The material is sufficiently rigid 
to support the user but is also sufficiently resilient 
so as to allow the wearer to run. Different 
resiliences can be used to allow the wearer to 
participate in a variety of sports and the like. The 
stilt is secured to the leg via a Velcro strap loO 
attached to the upper limb member and by a toe cover 102 
aiid f oot steap 104 on each of the stilt members. 

Reference is now made to Figs. 9 and 10 of the 
accos^ahying drawings which depict the stilt member 106 
which is similar overall to the member shown in Figs. 4 
cmd 5 although the lower stilt member 110 is similar to 
the lower member shown in Fig. 6 of the accompemying 
drawings. The upper stilt member 108 is integral with 
the lower member and a knee protector 109 which is 
fastened behind the calf^ as before, by means of a 
Velcro strap 111. Lower stilt member 110 has an 
integral resilient foot il2 and this embodiment combines 
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the advantages of the embodiment shown In Figs. 4 and 5 
and Fig, 8 so that the stilt has a variety of 
applications including sports. Moreover with this 
arrangement there is no requirement for a separate foot 
or assembly and the whole structure can almost be made 
in a single operation. Howev^rv the foot support can be 
made adjustable as with the embodiment of Figs. 4 and 5. 

Reference is now made to Figs. 11 and 12 of the 
accompanying drawings ! which depicts a further embodiment 
of the invention. In this embodiment a stilt member 
generally indicated by reference 120 consists of a 
separate upper- stilt member indicated by reference 122, 
Which acts as a shiii and knee prbtdctor , cuid a lower 
stilt member 124, whicfli is integral with a flexible foot 
126, and which is sufficiently resilient to both support 
the wearer atid allow thd" stilt wearer to run. The upper 
and lower members are cpuglcd by a slidable connection 
best seen in Fig. 13.. It will be seen that the upper 
stilt member has guide rails 126 which are proportioned 
and dimensioned to define a chaniiel 128 for receiving, 
in a sliding connection a gehHrdlly T-shaped top 
portion 130 of the lower stilt mednber 128. Once the 
sliding fit ha?. been Mde, Idle upper and lower portions 
are secured therein by a conventional fastening means 
e.g. screw fastenexrs or by a cam over-centre mechanism 
which can lock^ the upper and IcSfwer members in place. It 
will be appreciated, th^t' an advantage of this 
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arrangement is that th wearer can select different 
stilt members of different heights so as to give a 
different overall stilt height and can select different 
stilt members haying different resiliences depending on 
the particular applidatioii. For example a particular 

: resilient stilt meinber could be selected. for sports . 

applications with a less flexible more rigid member 
being selected for. normal gait requirements. It will be 
appreciated that with these embodiments the stilts are 
superior to those of the prior art in that they permit 
the wearer to move easily and permit the user to jog or 
run. The stilts have application in many areas but 
particularly as a toy and in the entertainments 
industry. In addition, ■ it is believed that the stilts 
may find application for use by tradesmen and the like, 
' for example, fruit pickers, who have to wear stilts for 

jobs higher than average height but which are unsuitable 
for platforms and ladders or the like. 

It will be appreciated thait various modifications 
may be made to the embodiments hereinbefore described 
without departing from the scope of the invention, e.g. 
the stilts may be made in any suitable material which is 
sufficiently strong and provides appropriate load 
bearing capacity. This, may also be wood or metal or a 
combination of these materials. In addition, the stilts 
may be made of moulded plastic. The coil springs in 
respect of the first embodiment may be replaced by any 
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Other suitable resilieiirt means e»g. resilient, rubber 
pads. The f oot . conneotioh shown in the embodiment of 
Figs. 6 and 7 may be us^d with the stilts of Figs, 1 to 
5. The stilts may be viroulded i^ one piece with 
different plastics using a composite moulding technique 
so as to allow the lower foot portion to be moulded in a 
more resilient jnateriai. Alternatively it will be 
appreciated that the resilient foot may be coupled to 
the lower stilt member Jay means pf screw threads or any 
other suitable fastener in accordance with fastening 
arrangements well known in the art. 

Advantages of the invention are that the stilts 
improve the maneouvrahility of the wearer and thus 
improve the enjoyment of wearing stilts. In addition 
the stilts serve a useful function in that they improve 
gait which is desirable in the interests of safety. The 
stilts also permit the -wearer to move more easily emd to 
run. With the separate lower portion, stilts can be 
selected to suit specific applications; lower stilt 
members of different height and resilience can be 
selected depenidihg on the particular requirements. It 
will be appreciated that the location of the wearer's 
foot can be adjiistable both forward and sideways so as 
to minimise lejg^strain and the stilt foot is long enough 
to allow the uiser to stand still comfortably and is 
designed so as not to catch under carpets doors or the 
like which otherwise might trip the user. The springs. 
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resilient blocks and the resilient f et act as shock 
absorbers which make the stilts far more comfortable to 
wear than traditional stilts The stilts may be mass 
produced in plastic leading to ease of manufacture and 
economy. 
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CLAIMS • • 

1. A pair of stilts characterised in . that each stilt ; 
has a foot support portion coupled to an upper leg 
portion, and to a lower leg portion, each lover leg 
portion having flexible foot means resiliently coupled 
to the bottom thereof whereby, in use, the weight of the 
wearer acts directly through the lower leg portion 
flexible foot means. . 

2. A pair of stilts as claimed in claim 1 
characterised^ in that each flexible foot means is 
pivotably motuited to a 'its lower leg portion, the front 
and rear of said flexible foot being coupled to the 
lower leg portion by* spring means* 

3,. A pair of stilts as claimed in claim 2 
characterised in that said spring means is a coil spring. 

4. A pair of stilts as claimed/in claim 2 
characterised in that said spring means is a member made 
of resilient polymer or rubber. 

5. A pair of stilts as claimed in any preceding claim 
characterised in that the flexible foot means is 
pivotable about a front to rear axis and a side-to-side 
axis.' 

6. A pair of stilts as claimed in claim 5 
characterisedtin that the flexible foot means is coupled 
to said lower leg portion by an axle which allows the * 
stilt to move laterally relative to the flexible foot 
means, such that in use, the sole, the flexible foot 
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* means of which remains substantially in contact with the 
ground, 

7. A pair of stilts af claimed in claim 6 
characterised in that the .flexible foot means has a pair 

^ ^ of upstanding prdject ions defining a frbnt-to-back 

channel therein for. receiving, a projection extending^. ,^ 
from the bottom of the lower still member, each 
upstanding projection having a substantially horizontal 
aperture therein to register with said slots, said. axle 
being disposed in said slots and said aperture to couple 
said flexible foot means to said lower leg portion. 

8. A pair of stilts as claimeii in claim 7 
characterised in that a resilient element is. disposed 
between the bottom of said projection and the upper part 
of said flexible f dot means V 

9. A pair of stilts as diaimed in claim 1 wherein each 
lower leg member is made of a two-part - plastic material 
which forms a rigid shaft portion and a resilient 
flexible foot means which is integral with said rigid 
shaft portion, said resilient flexible foot means, bexng 
deformabiiB in late stance phase to store sufficient 
energy 'to give an active push at toe-off and to retain . 
the foot to its undef orm'ed' position during the swing 
phase of each stride so that, at heel strike, the stilt 
is ready to support tiie user through the next stance 
phase. : 

10. A pair of stilts as claimed in any preceding claim 
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characterised .in that ^ach.cgoisists of separate upper 
and lower leg members which are coupled together by 
coupling means at the lower end of the upper leg member * 
and the upper "^^ehd of the lower leg member. 

11. A pair of stilts as claimed in claim 10 
characterised in that the coupling means is a sliding 
connection provided by a generally C-shaped chaxmel at 
the bottom of the upper leg member and a generally 
T-shaped portion at the top of the lower member 

12. A pair of stilts as claimed in any preceding claim 
characterised in that said upper leg member is located 
at the front of said stilt to act as a shin protector, 
and the upper end of s^Jfd upper leg member has fastening 
means coupled thereto for fastening the stilt to the 
user's leg. 

13. A pair of stilts as claimed in claim 12 
characterised in that a Jcnee protector is located at the 
top of said upper leg member, said knee protector having, 
said fastening means. 

14 . A stilt a?5 claimed in any preceding claim wherein 
said foot support means is adjustable in size to 
accommodate various sizes of feet, and said foot support 
means has foot:, securing means, for secxirely fastening the 
stilt to the user's footi ) 
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